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Almost of troubles can be repaired by exchanging an IC. To find 
out what IC is defective, examine P.C, Boards in the following 
procedure. At the same time, carefully check for damage of parts, 
short circuiting or breakage of pattern, which may be caused when 
mounting or dismounting IC. 

About half of troubles can be repaired by checking or exchanging 
CPU Chip and EP— ROM on the CPU P.C, Board or FUSE— ROM on the l/O 
P.C, Board, If not repaired after that, check other IC ' s with 
reference of "B. SYMPTOM OF TROUBLE AND CHECK POINT". 


1. CPU P.C. Board 


(1) 

Give shocks to EP-ROM and CPU Chip one by one with a 

plastic hammer or the like. If a symptom of the image 
changes, exchange the device. 

(2) 

Warm EP-ROM and CPU Chip one by one by a hair dryer. 

If a symptom of the image changes, exchange the device. 

( 3) 

If the trouble can not be repaired by the above steps. 

Remove CPU Chip and check IC socket. Exchange CPU Chip 

with other one. 

(4) 

Remove EP-ROM and check IC socket. Exchange it with 
other one. (Check EP-ROM one by one.) 

l/O P.C. Board 

(1) 

Give shocks to FUSE-ROM with a plastic hammer or the like. 

If a symptom of images changes, exchange it. 

(2) 

Warm FUSE-ROM and, if a symptom of images changes, exchange 

it . 

(3) 

.Remove FUSE-ROM and check socket. Exchange it with other 


one 














3 . Sound P.C, Board 


(1) 

Give shocks to CPU Chip, EP-ROM and IC-8 and warm as well 
as other P.C, Boards, If a symptom of images changes, 

exchange the device. 

(2) 

Remove them one by one and check IC socket. Exchange it 

with other one. 


B. SYMPTOM OF TROUBLE AND_CUECK_POINT 


If the trouble can not be repaired by the checks in "A. BASIC 
MAINTENANCE FOR P.C. BOARD”, do the same to other IC's with 
reference of the following tables. In the tables; 

"SYMPTOM" Symptoms of troubles on the screen 

or sounds. 


"P.C. BOARD" — — — The most probably trouble making P.C. 

Board amoung CPU, l/O and Sound P.C. 
Board. 


"CHECK POINT" - — Parts on a P.C. Board listed in the 

order of probability of trouble making. 
If all parts are good, check other IC's 
with reference of the circuit diagram. 


NOTES 

* Illustrated images are marely reference samples. Therefore, 
it does not always follow that you can get the same images 
on the screen. 

A mark of a figure and alphabet iti the column of the "CHECK 
POINT" shows the position of parts on the P.C, Board. 

* There are three kinds of specification in CPU P.C. Board, as 
follows. Confirm the number printed on your CPU P.C, Board 
and see check points for the number. 

a. TSF-CPU Pl-500802 

b. TSF-CPU PI-500810 

c. TSF-CPU Pl- 5#0861 
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"Image" in these tables is a general terms for images which 
appear on the screen, such as attacker, laser gun, shelter, 
spaceship carrier, laser shell, shell fired by attacker, 
number of credited coin, score of player and highest score. 

" Troubles are roughly divided into three kinds as follows; 

Troubles on image on the screen 
Troubles on software of game 
Troubles on sound 


1 . Troubles on image on the screen 


SYMPTOM 


A shell from attacker leaves 
a brack, making a line. At 
this time, there is no dis- 
play and the game does not 
progress. 


3 All 


CKEC. t T 02 


«X»llliril!!N HI !)!»!!«!« 


li III ii 

X 


i-OOOOl (Cl H-uOuOu 
TOP-OOOOl 


P .c. board 


I/O 


CHECK POINT 


2 J 21 31 


The image waves to sides and 
the game is impossible. 


3 AA 


CREDIT 02 




I/O 


41 4 J 51 
5 J 


1*00000 *(C> 1 

T 0 p *00000 


III iil 


((> 1-00000 


Wliite horizontal line appears 
on the screen, and laser 
shell explodes when hitting 
on the line. 


3 AA 


CREDIT 02 


WWWWWWWWWff 

xxxxxxx MnunurH’w 
xxxxxxxxxxxx 


Hi lil ii jy 


!-0000D (C> B-OuCiuO 

TOR-OOCiOO 


CPU 500802 
" 500810 

" 500861 


5 D 5 E 
5 D 5 E 
5 C 5 D 








SYMPTOM 


A group of attackers drops 
suddenly to the bottom of 
the screen. But, another 
group of attackers which 
appears first also remains 
on the screen. 


Only images of figures and 
English letters do not 
appear on the screen. 


Several horizontal lines 
appear on the screen. 

Laser shells pass the lines. 



ttWWttffWttWWttWW 
WWWtlltWlIl WWWW'fl 

ftnnuM******* 

MHMHMMMNnnMM 

WWWWWWWWW KKK 


I-OOOOO CC- D-0u0C)0 
TCpP-OOOOCi 


P.C. BOARD CHECK POINT 


CPU 500302 
" 500810 
" 500861 



WWWWttWWttWWWW 
WW 1 K 1 K 1 K 1 K 1 I WWWWW 
WftWWlKlKWlllWWlllW 


m Hi M M 


CPU 500802 
"" 500810 
" 500861 


CREDIT Si 


WWIKIKIKIKIK ***W* 
mtHUKKKKKKKK 


m Hi Hi M 


CPU 500802 
" 500810 

" 500861 


I -00000 ■ 4 . 5-00000 

TOf -uOOOu 


Colorful vertical stripes 
come out on the whole of the 
screen. 



CPU 500802 


" 5OO8IO 


" 500861 





5 D 5 E 
50 5 E 
5 C 5 D 


4G 5F 3J 
3 B IB 

4 G 5 F 3 J 
3 B IB 

4F 5E 31 
3A lA 
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SYMPTOM 



P.C. BOARD CHECK POINT 

CPU 500802 4 G 51 
" 500810 4 G 51 

" 500861 4F 5H 


Horizontal line or dotted 
line appears at a part or on 
the whole of the screen. 





KMKMKKWXKIKXIIK 


m Hi M M 



CPU 500802 5D 
»' 500810 5D 

« 500861 5C 




6 

$ 

























SYMPTOM 

P .C. BOARD 

CHECK POINT 

Game progresses normally, 
but the background of 
images becomes green(red 
or blu) , Normal one is 
dark gray. 

3 JLJU CR£»IT *2 

ff n«ff ff ffww 

1 

W lii 

X 

I-OOOOO I'OOuOCi 

TOP-OCOul 

I/O 

41- 

White dots come out on the 
screen. Laser shell ex- 
plodes when hitting the dots. 

3 AA , • CREDIT 12 

• 

• . . 

• • . 

- 1 . 

' m liJ M 

• X ’ 

. ■ • • 

I-OOCOI <C) D-OOOCiCi 
TIP-10001 

I/O 

3L 

No image appears on the screen. But TV set 
is in order. 

CPU 500802 
" 500810 
'» 500861 

I/O 

ID 5H 

ID 5H 

1C 5G 

lA 3B 1L 

Several hours after power is turned on, the 
screen is disordered suddenly. 

CPU 500802 
" 500810 
" 500861 

I/O 

5C 5E 5F 

5C 5E 5F 

5B 5D 5E 

4J 3K 

In the midst of a game, images stop in a 
certain pattern. 

CPU 500802 
" 500810 

” 500861 

I/O 

5H 

5H 

5G 

41 4J 51 

In the midst of display, images stop in a 
cretain pattern. 

CPU 500802 
" 500810 

" 500861 

I/O 

5K 

5K 

5J 

3B 


7r 
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. Troubles on software of game 


SYMPTOM 


Attackers appear on the 3 

whole of the screen. Other 
images are normal. 


CREDIT 02 


No attackers appear but 
one at the left (right) end 
of the loweet step. Other 
images are normal, but 
stopping without coming 
into the condition of 
display. 


No attackers appear during 
display. Other images are 
normal . 


Legs of attacker are fixed, 
and only body moves. 


««•««•«•••»» 

ttftftftttftftimiiiiii 

ttttftftttftttft'Kft'Kft 

Win* ft ft ft ****11* 
****** ****** 

m yj ^ ^ 

4 k 


I-OOOOO (C) I 
TOP-OOuCi 


-uDuOO 


Hi HI HI W 

i-OOOOQ l-'OOOaO 

top-00705 


CliCPIT 30 


HI HI HI HI 

▲ 

-00000 (A). 1-00000 


'•° 0 %pi 8 i 7 o 8 


iJ iil 

4 k 

IQ ic> J -00000 


P ,C. BOARD 

CHUCK POINT 

CPU 500802 

5 K 

" 500810 

SK 

'• 500861 

5 J 

CPU 500802 

5 K 

*' 500810 

5 K 

'' 500861 

5 J 


•MMMWMMMmMMn. 


‘*°°“°?opi88oo8 



T /0 
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SYMPTOM 

P.C. BOARD 

CHECK POINT 

► 

Body of attacker is fixed, 
and only legs moves. 

3 AJk CKEOIT *2 

1 

Hi yj ii 

X 

t-OOOOD iCl H-uCuOO 

T IP-OCiCuC 


I/O 

2D 

Shell from attacker is 
thicker than normal one. 

3 AA CREDIT 02 

XIKIKIKIKIKIK WWWWW 
XlKlKlKlKlKlKlidilKlMX 

1 

Hi [iJ iJ iil 

4U 

I -00000 (C ) E-uCCiC* 
T*P-000«0 


I/O 

41 4J 

Even with coin inserted, 
the indication of number 
of credited coins is Oj 
and game can not be started. 
The screen continues the 
display condition and the 
game counter works 
normally. 

jAjU creditOO 

»»»»»»»»»»»» 

Wff ffffff ff ff 

******* ***** 

************ 

1 

HI lii 

Jk 

I-OuGOu ii. » i-ujuOu 

T uF'-OOOOO 


I/O 

4A IJ 

Game counter works of itself when no coin is 
inserted. 

I/O 

2L 

Laser shell explodes before reaching an 
attacker. 

I/O 

2D 

Attacker goes backward, not forward. 

I/O . 

3L 

During display, no shell is shot from 
attacker*. 

I/O 

5K 
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SYMPTOM 


P.C. BOARD 


CHECK POINT 





Two-player game is possible, but one-player 
game is impossible several hours after power 
is turned on. 

I/O 

IF 

In two-player game, the main side game is 
normal, but the screen at sub side game is 
disturbed, (Sub side game is impossible. ) 

I/O 

4 B 

Selection of one-player game and two-player 
game is impossible. The screen shows 
"Selection Instruction". 

I/O 

IJ 

In two-player game, credit is increased when 
sub side laser shell fire button is depressed. 

I/O 

4 A 

In two-player game, sub side laser- shell can 
not be shot. 

I/O 

11 

Credit is increased when control lever is 
moved to left. 

I/O 

1 

IJ 

Spaceship carrier entering sound roars, but 
the carrier does not appear. 

I/O 

5 B 

Credit is increased when power is turned on 

I/O 


Condensfci 

and off. 



C -8 


In two-player game, sub side score can not be 
increased. 

I/O 

3 F 

3 J 4 G 

While spaceship carrier moves, it disappears 
suddenly and appears again. 

I/O 

5 B 

5 C 

Game counter does not work when coin is 
inserted. 

I/O 

2 L 

Laser shell stops before reaching attacker. 

CPU 

500802 

3 E 



II 

5008IO 

3 E 



II 

50086I 

3 D 


Speed of shell from attacker is too high. 

CPU 

500802 

3 E 



II 

5008IO 

3 E 



It 

500861 

3 D 


Xn the midst of game, the movement of attacker 
to sides stops. However, shells are shot from 
attacker and other movements are normal. 

CPU 

II 

500802 

5008IO 

3 H 

3 H 



tl 

500861 

3 G 











































3. Troubles on sound 


S y M T 0 M 

P.C, BOARD 

CHECK POINT 

with all variable resistors properly adjusted, 
neither melody sounds nor effective sounds 
come out* 

SOU 

IC-1 IC-2 

Melody is normal, but effective sound does 
not come out. 

SOU 

IC-8 

Effective sound is normal, but melody does 
not come out. 

SOU 

IC-2 IC-1 

Part of melody break. 

SOU 

IC-2 

Only laser gun explosion sound, one of 
effective sounds, does not come out or l>reaks. 

SOU 

IC-8 IC-5 

IC-7 

Effective sound is distorted. (Even if sound 
volume is downed. ) 

SOU 

IC-8 

In the midst of game, no sounds come out but 
attacker advancing sound. 

I/O 

2d 4B 

During display, attacker advancing sound 
comes out. 

I/O 

2d 

When score reach to 1,500 points, extra score 

souixd does not come out, 

% 

I/O 

Condenser 

C-9 

Laser gun explosion sound comes out preodi- 
cally . 

I/O 

2C 2d id 

1C 

Attacker advancing sound is not picked up in 
tempo, (it sounds at fixed tempo, ) 

I/O 

2C 2d id 
ic 

Attacker re-entering sound does not come out. 

I/O 

2C 2D id 

1C 

Attacker explosion sound or laser gun explo- 
sion sound does not come out. 

I/O 

2C 2D ID 

1C 


sou 

IC-8 

All sounds do not come out. 

I/O- 

2C 2D ID 

1C 


sou 

IC-8 
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C. ADJUSTMENT OF VIDEO MONITOR 


1. Adj ustment 

(l) Power Supply 


Inst rument 

Cond i t i oji 

Tool 

A tester of 20k Q 

Voltage of power 

Insulated (-) 

internal resistance 

supply/AClOO + 5V 

screw driver 



Fuse 

Method 

a. Connect a tester between terminal TP-91 and the earth, 

b. Adjust the voltage between TP-91 and the earth to DC105V by 
turning supply voltage Ad j . Pot. VR601, 

c. After adjusting, apply lacquer to VR601 to fix. 


(2) Color Purity 

a. loosening deflecting coil fixing screw, pull the deflecting 
-coil fully backward (to CPM side). 

b. To make raster red, turn cut-off Ad j , Pot. for blue and 
green counterclockwise fullyway, and cut-off Ad j . Pot. for 
red clockwise completely, (If red raster is not clear, 

ust brightness resistor and screen resistor. ) 

c. Slightly loosen CPM magnet stopper and adjust two purity 
magnet knobs so that red raster of longitudinal stripes is 
produced on tiie whole of the screen. 
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(3) Convergence 


a. Static Convergence 


This acJj'ustment is to be carriecJ out when, along with the 
maigine of a picture, a different color appears. For con- 
venience of adjustment, receive cross-hatch pattern on the 
screen. (If it is impossible, receive a stationary picture.) 

Receive cross-]»atch pattern on the screen. 

(^Overlap red and blue lines at the center of the screen by 
moving 4-pole magnet knobs. (The adjustment is easy when 
green pattern is put out by turning the green cut-off 
Adj. Pot. counterclockwise fuliway. ) 

(^Overlap red/blue and green paK.ern at the center of the 
screen. (At this time, green pattern is to be on by turn- 
ing the variable resistor. ) 



knobs 

knobs 


magnet 

knobs 


Fig, 3-1 How to move knobs Fig. 3-2 Name of each part of neck 

of Braun tube 



For longitudinal lines, open two 4“Pole 
magnet knobs. 

F«r lateral lines, burn two 4-pole magnet 
knobs together wit-hout changing the open- 
ing angle between them. 


Blue Red 


r~ 



Red/Blue Green 


4 




For longitudinal lines, open two 6-pole 
magnet knobs. 

For Lateral lines, turn two 6-pole magnet 
knobs together without changing the open- 
ing angle between them. 


Fig, 3-3 Movement of convergence by magnet knobs 
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Coi recLioii oi" Static Coiiver-f^eiif o 

When rod, ^^reoii and l)iue LIikjs can not be ovet’Lapped at the 
center by 4~pote and 6-pole magnets, move CPM about S'fun for- 
ward or backward and try ”( 3 ) Convergence" again.. 


CI'M 



b. Dynamic Convergence 

Q) Remove defLecl.iiig coil fixing wedge. 

(^Correct deforinatjon of the picl.ure at tiie circumference and 
the center of tiie s< reen l)y moving tl)e fi’ont f)r the deflect- 
ing coil up and down. 



fig. 3-5 Relation of movement of dei’tecting coil 


and convergence at ci i-cumf e r-ence of screen 



@Con,.ect unevei\nOss in distance of lines at circumference of 
the screen by moviiig the front of the deflecting coil left 
and right. 



Blue Green Red 


fig. 3-6 Relation of movement of deflecting coil 

and convei'gence at circiiiiif erence of screen 




(7) Insert 


del' Lec;tiiifr coil 


Cixitif^ wedg«J 


(4) 


Set vertirnL cILreetion first aiul insert wedge (A). 'I'lien, 
set liori x.enl I direction and insert wedge (ll) aiuI (c). 
(Looking at the screen, adjust inserting wedgrjs little by 
1 L 1 1 1 e . ) 




Fig. ?-7 rnscrting did iecting 
coil fixing wedges 


a. Supply cur-rent lor 5 minutes or more before acljustment. 


b. Dist'onnect Op-conn<;ctor from Mil teiniinai. After that, only 
raster cai\ be seen on the screeni. 

c. Turn In-ightness Ad.j. Pol-, to the iiiaxiiiiMiit . 

d. 'j‘uj’n cut-off Ad,j . Pot. for red, grer-n ynd blue counterclock- 
wise coinpleteiy. 

e. Turn screen voltage Ad j . Pot. counter-clockwise coinpLetely. 


f. Set red and blue di’ive Adj. Pot. at the center of their rotation 

g. Inser t sei^vice connector inversely. ( I'o service side) 

h. Turning screen voltage Adj. Pot. clockwise, receive a red, 
gr-een or blue horizontal narrow raster of I dot. (If any 
color does not appear-, turn the scr-oeir voltage Adj. Pot, 
clockwise completely.) 

i. Turn cut-off Adj. Pot. for color not seen on the screen 
clockwise and adjust to make a horizontal wliite raster of 
1 dot. 


j. Set the service connector normally, anri adjust i-ed and blue 
drive Adj. Pot, so tirat tire si.i-een becomes whitr:. 

k. Set the service connector to set-vice side again and confirm 
that the horizontal narrow r-aster- is white. If not, repeat 
adjustments (8) and (9) without touching the drive Adj, Pot. 

*' 1 dot" means the longitudinal length of a fluorescent substance. 


fluorescent 

substance 



(JitriMi 
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(5) Beam Current 


Instrument 

Condition 

Tool 

A tester 
internal 

of 20k SI 
resistance ^ 

Voltage of power 
supply/AClOO + 5V 

Insulated (-) 
screw driver' 


Service connector 




Method 

a. Supply current for 5 minutes or more before adjustment, 

b. Disconnect 6p-connector from iiil terminal bo produce raster 
only on the screen, 

c. Set brightness Adj , Pot, to the maximum, 

d. Connect ( + ) terminal of the tester to bCitminai TP452, (- ) 

terminal to TP 451 * 

e. Adjust voltage between TP452 and TP451 to 0,5V by turning 
sub brightness Ailj. Pot, VR20I, 


i 




Instrument 

Condition 

Tool 


Voltage of power’ 

Short circuiting 


suppLy/AClOO + 5V 

lead wire 


Receive pattern. 




Method 


a. While receiving pattern, shortcircuit R453 with a lead wire, 
(Or, shoi'tcircuit TP33 and the earth with a lead wire. ) 

b. Adjust hoi'izontal synchronization Ad j , Pot. to pr-oduce a normal 
pattern on the scr’een. 












(7) Width (Horizoiitai Amplitude) 




a. Supply current for 5 minutes or more ber<jre adjustment. 


b. Adjust widtli (liorizontal amplitude) ljy turriin^j adjusting 

coil L454« 



Turning adjusting coil Turning adjusting coil 

counterclockwi.se • clockwise increases 

decreases width. width. 


(8) Horizontal Center' Position 


Instrument 

Cond i t i on 

Tool 


Voltage of power 

Insn Lated ( - ) 


suppl.y/AC 100 + SV 

screw driver 


Receive pattern, I 




Method 


a. Set hor'izontal center positLon A<l,i. Pot, VR452 at the center 
of its rotation. 

b. Receive a pattern on the screen and check Its hoiizonta 
position. When the position is off center of the screen 
or left, use horizontal center' po^jition adjusting jumper 
J12 to adjust. 

^ Wlien J12 is cut off, the pattern moves to left, 

^ When J12 which is cut off once is sliortci icuited, the pattern 
moves to right, 

c. When the horizontal center position of the pattern is still off 
the center of the screen after using J12, use horizontal center 
position Ad j , Pot. VR452. 

Wlien VR452 is tur-neri to right, the pattern moves to right, 
Wlien VR452 is turned to left, the pattern moves to left. 


1 center 
to right 
wire 
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(9) Vertical Center Position 


Instrument 



C484 


T401 


Condit ion 

Tool 

Voltage of power 

2p-short ing 

suppLy/AClOO f- 5V 

hou s ing 

Recei ve pattei’ii 



Co 

lip Down 

Scent ^ I I 

y |V-Cent| 


(;4 10 



(2p-shopti.ng housing) 



a. Receive a pattern on the screen and check its vertical center 
position. Wlien the position is off the <;enter of the screen 
up or down, insert 2p-shorting lunising into vertical center 
position adjusting terniinai. 


Down 







Cent 


Wlien 2p-*shorting housing 
is inserted into UP ter- 
minaL> the pattern moves 
upward. 



Down 


Wlien 2p-*shorting housing 
is inserted into DOWN ter- 
minal, the pattern moves 
downward. 










Troubleshooting 


No i-astet' on tht; scri.’ni 

(Confirm that IjiTghtiu^.ss kiii;l) is iiol. srl, at t.h(^ li'riaiiust posit ion 


Is AC fuse not burnt 
out ? 


Yes 


"Y It 


bxl'iiaiige AC fuse. 


No 


If a new AC fuse blows out, clurck 
and power itiOtifyLog (■ii'<;uits. 
D6U1-D()04, CbUI, COOO shorting. 


Is DC fuse not burnt 
out ? 


Yes 


^ Does a new DC fuse blow 
'out? 


Yes 

✓ 

Does DC fus 
even after 
.15 an<l J7 

>e blow out 
jumper wires 
ire removed? 


No 


No 


No 


Is voltage at terminal 
TR91 about DClOSV? 


No 


Yes 


Yes 

Power line of power 
control circuit grounding 


. If measured about IX; 1 lOV, the ovei 
limiting circuit is defective. 

» XC4t)l defective 
* D4 51 ahor-ting 


r ^ 

Is Braun 

z 

tube heater 

No J 

Is horizontal pulse picked 

on? 


^ 

up at No, 10 ter'minal of 
u;4oi? 

1 

1 



No 


Yea 


Is horizontal pulse picked 
up at collector of IkiSl? 


No 


Yea 


Yes 


Is horizontal pulse picked 
up at base of Tr904? 


No 


Yea 


Is horizontal pulse picked 
up at collector of |■K9f•4 ? 


No 


Yes 


Fly-bark tranafoi'nioi' tiefective 


2d 

Is voltag 

^ 1 

e at jumper 

1 No 


Is cathode 

voltage of 

wire JI 6 

about DCI7.5V? 

1 

ix:54 idxJiit 

Dciav? 



Yes 

^ 

Does raster appear when 

EC terminal of CRT unit 
and tRe earth are shorted 
with a shorting lead wire? 


Yes 

Does raster appear when KF 
terminal of sound unit and 
the ear.th are shorted with 
a shorting lead wire? 


Yes 


K4tll l)e Lng down. 


No 


No 


PLy-back t.ransf oriner defective 


No 


-^TK2h) defective 


Yes 


TR209 defective 


. ) 


AC i n put 


exchange IX; fuse. 


* TR904 shorting 

* Power Line of horizontal 
circuit gr'ounding. 


-voltage 


» 1C40I defective 
* K 464 being down. 


* TR4 5 1 defective, 

* R 469 being down. 

* R 46 S or L 45 I being down. 


» X 45 I defective. 
» L 452 defective. 


b TR904 defective, 
« L904 defective. 


* H 4 18 being down. 
« R4 $6 being down. 
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(2 ) One of red, green and blue does not appear. 

For any color, the inspection method is the same. (This inspection 
is carried out without pattern on the screen.) 


Is voltage at liA terminal 
of CRT unit about 1X’8,5V? 


No 


Is voltage at base 
^of TR205 about DC9V? 


Yes 


Yes 


TR205 being open. 


No 


if 


TR202 shorting. 
R205 being down 
R2 1 1 being down 


V 

X L 25 I or R251 defective. 
-x- TR 25 I being open. 

R254 being down. 


(3) Picture on the screen becomes a lateral narrow line, (Check service 
connector. ) 



TR 903 shorting 
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(4) No sound 

(Confirm sound volume adjusting knob first, ) 


Is 

the measui ement 

as 

f ollows? 


FB 

terminal : 

DC14V 

FO 

terminal ; 

DC105V 

FR 

terminal : 

DCl 3 OV 


No 


N 

Yes 

Is sound signal sent 
to base of TR353? 


Yes 


Is not R355 down? 


No 


-^Incomplete connection to each terminal, 


No 


Is sound signal sent 
to base of TR35i? 


No 


Yes 


-sfcl. 


Is voltage at emitter' 
of TR351 about DC4V 
when sound volume is 
minimum? 


Yes 

C354 being open. 


Yes 


^ VR351 defective. 
^ C351 being open. 


No When it 
1R351 


is OVj 
being open. 
* R 356 defective, 

^ C 352 shorting. 
C353 shorting, 
R351 shorting. 
When it is 9.5V; 

^ TR351 shorting. 


->R355 defective. 

Exchange it. If a new R355 is broken, 
l’R353 shorting. 


Is voltage at collector 
of TR353 0(zero)V when 
sound volume is minimum? 


No Is sound signal picked 

^ up at emitter of TR352 

when sound volume is 
maximum? 


No TR 352 being open. 

rR35 3 being open. 
^ 0351 shorting. 


Yes 


TR353 shorting 


C 356 being open, 
T 35 I defective. 


24 









3. Function of Each par-ts 


For arrangement of variable resistors and other switches, see Pig.l - 
Fig. 3. (Page 29 - 30 ) 


Name of parts Function 


Sound volume 
( See Fig. 3 . ) 

Turning the volume knob to right turns up the volume, 
and to left turns down. 

Brightness 
(See Fig. 3. ) 

Turning the brightness knob to right makes the whole 
of the screen bright, and to left dark. 


Horizontal This is used when a picture runs to right oi' left. 


synchronizati on 
( See F ig, 3 . ) 



Turn the knob to left to stop a 
picture running to right downward. 


Vertical 
synchronization 
(See Fig. 3. ) 



Turn the knob to right to stop a 
picture running to left downward. 



picture runs upward or downward. 

t;urn the knob to right to stop a 
picture running from down to up. 



^ Turn the knob to left to stop a 
picture running from up to down. 


adjust vertical amplitude, 

liirning t he knob to left makes 
vertical amplitude small. 



Turning the. knob to right makes 
vertical amplitude large. 
















Function of service connector and variahie resistor which are not required 
for ordinary adjustment. 

N-Ote; If any of these controllers is touched, it should be re-adjusted 
with testing instruments. 


Name of parts 


Screen 
( See Fig, 2. ) 


This variable resistor is used to adjust screen voltage of 
braun tube. Turning the knob to right raises the screen 
voltage, making the whole of the screen bright. Turning 
the knob to left lowers the screen voltage, m^C^king the 
whole of the screen dark. 


This is used only for adjustment of white balance. 


Service 
connector 
( See Fig. 1 . ) 


This is used in adjustment of white balance to switch a 
picture on the screen from a normal to A horizontal narrow 
line. 



CID 



C~70 

R231 



A picture is normal when the service 
connector is connected as shown in 
tlie Left, 


A picture is a horizontal narrow 
line when the service connector is 
connected as shown in the left. 


Cut-off 
(See Pig. 2. 


These are AdJ . Pot. for adjustment of white balance. 

) Ordinarily, these are used after a white-and-black image 
is changed into a horizontal narrow line by the service 
connector. 


Green cut-off: This Ad j , Pot, is for green color adjustment 

Turning the right makes green color bright, 
and to left dark. 


Blue cut-off ; This Ad j , Pot, is for blue color adjustment. 

Turning to right makes blue color bright, 
and to left dark. 


Red cut-off : 



This Adj, Pot, is for red color adjustment. 
Turning to right red color bright, and to 
left dark. 

Each cut-off Adj, Pot, should be adjusted 
so as to make a white-and-black image in a 
horizontal narrow line white. 
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Name of parts 


Function 


Drive 

( See Fig. 2 . ) 


These are Adj. Pot. for adjustment of white balance. 
Ordinarily, these are used when a whit e-and-black picture 
is received. 

Blue drive: 

Turning the knob to right makes blue color 
deep, and to left light. 

Red drive: 

Turning the knob to right makes red color 
deep, and to left light. 



Blue and red drives should be 
adjusted so as to make a white 
-and-black picture white. 

Make picture white. 




Other adjusting points 


Horizontal 
position 
(See Fig. 1. ) 


This is a jumper wire which is used to cliange liorizontal 
position of a picture. 

A pic;ture moves to left when the jumper' wire is cut. 






Center 

UeCore jumper 
wir*e is cut 


Center 

After jumper' 
wire is cut 


Vertical 
position 
( See Fig. 1 . ) 


Tiiese are terminals to change vertical position of a 
picture. 




Upper 



Middle' 

O 



A picture moves upward when 
2p-shorting housing is inserted 
— into upper tei'minal. 


A picture moves to the center in 
the vertical direction when 
2p-shorting housing is inserted 
into middle terminal. 


A picture moves downward when 
2p-shorting liousing is inserter! 
into lower tei'minal. 


■P. 


27 








28 





Main P.C.boaiil 


VK201 

Sub brij^litness 
Ad j . Pot. 


Posistoi- 


So i‘v i CO 
connect^ur 


(ok) 


AC4A fuse 


C006 


Vortical position 
adjusting' terminal 


Constant voltage 
conti'oi j;C 


J^4 


0C3OdniA fuse 



T451 


C402 


l)f 'SocUet 



Focus 
Adj . Pot 


l^RbOl 

llOV line AdJ . P*b. 


riy-back ti’ansf ormer’ 


liol'l^ontai posll.lon 
adjusting wii-e 


Fig. 1 







4, Block Diagram 




y y 
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(2) Constant voltage control IC (LA5110) 

Having an oL.«;put voltage error detecting circuit and control circuit 
in a body, constant voltage control IC LA5110 detects fluctuations of 
E)ClOUV output and corrects it automatically, I'he constant voltage 
control circuit: using LA5110 is shown hdow schematical Ly, 



Output 


IC60I lASlIO 


U' prol ectioii 


Voltage level 
corive raioa 


Contr'ol 

drive 


Voltage ei'i'or 
detection 


Voltage 1 ovel 
fiinverelon 


fuig 



C609 

; R«06 

n 

C60B 


Schematic diagram of constant voltage control circuit 








D. PARTS LIST 


1 . Body 


ALWAYS GIVE PART NO, WHEN 
OKDI RING SERVICE PARTS. 


No 

• 

01 

-01 

01 

-02 

01 

-03 

01 

-04 

01 

-05 

01 

-00 

01 

-07 

01 

-09 

01 

-10 

01 

-12 

01 

-14 

01 

-15 

01 

-16 

01 

-17 

02 

-01 

02 

-04 

02 

-05 

02 

-06 

02 

-07 

02 

-08 

02 

-09 

02 

-10 

03 

-01 

03 

-02 

03 

-03 

03 

-04 



03-11 

03-12 

03-13 

03-14 


Name of parts 


Cabinet 

Leg 

Coin selector 
Cash box 
Lock 


Lock fitting (Lower) 
Cash box door 
Game counter 
Coin switch 

CPU P.C.Boar-d mounting 
bracket 

P.C.Boai-d support 
Table stay 

Power coi’d (w/o plug) 
Strain lelief bushing 
Table 

Lock fitting (Upoer) 
Table glass 
Table glass retainer- 
Watertight packing 000 
•I « 400 

» « 300 


Screen I’rnining slicc!t 
Control box 

Keyboard switch spacer 
Laser gun contr-ol unit 
Laser gun control knob 


Fire switch bracket 

shield 

Rubber [rad 

Main pane 1 

Sub pane 1 

Main keyboai-d switch 
unit 

Fire switch 

Laser gun control switrli 

Laser gun control unit 
frame 


FOB Japan 
per pc. 


03-15 Laser gun rOiitrO 1 lever 
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ALWAYS GIVE PART NO. WHEN 
OROERINC SERVICE PARTS. 



Name of parts 


3-16 

3-17 

3-18 

3-19 


Retaining ring 
Switch spacer 
Stop rubber 


3-20 Bracket 


3-21 Angle bracket 
3-22 Compression spring 
3-23 Slide pin 
3-24 Nylon washer 
3-25 Key switch 


03- 26 Button 

04- 00 Video monitor 
04-13 Speaker 

09-01 lOP CPU P.C, Board har'ness 
connector 

O 9 -O 2 3P power supply P.C, Board 
harness connector 


9P l/O P.C. Board harness 
connector 

2P speaker harness 
connector (Small) 

j 6P sound P.C.BoarfI hai’iiess 
connector 

15P sound P.C, Board 
harness connector 

4P audio harness connectoi- 


O 9 -O 8 6P video monitor harness 
connector' 

O 9 -O 9 2P speaker harness 
connector (Large) 

09-10 7P sub switch har'tiess 
connector 

09-11 12P main switch harness 

connector 

09-12 2P game counter harness j 
connector 

09- 13 3P co^n switch harness 
connector 

O 9 -I 4 5 OP flat cable 
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05-01 CPU P.C. Board 


05-02 IC SN74LSi53 


05-03 

05-04 

05-05 

05-06 

05-07 

05-08 

05-09 

05-10 

05-11 

05-12 

05-13 

05-14 

05-15 

05-16 


8216 

C8080A 

SN74LS08 

SN74KS32 

SN74LS174 

MK4ii6 

SN74LS74 

SN74LS04 

SN74LS02 

SN74I.SOO 

SN74LSi38 

SN74LSi39 

C2708 

SN74I-S241- 


ALWAYS CIVE PART NO. Wlll-.N 
ORDERING SERVICE PARIS. 


FOB Japan 
per pc. 










5-20 Ceramic capacitor 
5-21 » » 

5-22 » » 

5-23 II II 


5-24 Electrolytic capacitor 

5-25 " " 



Complete set 


Dual 4-Line to 1-Line Data 
Sele ctor/Mul tip lexer 

Buffer and Li tie Driver 

CPU Chip 

Quadruple 2-]tiput Positive 
AND Gate 

Quadruple 2-lnput Positive 
OR Gate 

Hex I>-Type Flip Flop w/Reset 


EXial D-Type Edge-Triggered 
Flip Flop w/Set and Reset 

Hex Inver-ter 

Quadruple 2-Iiiput Positive 
NOR Gate 

Quadruple 2-Iripiit Positive 
NAND Gate 

3-tn 8-L Lrie Decoder/ Demul ti- 
pi e x e r 

Dual 2-to 4-Line Ilecoder/ 

Deinu I tip Lexe r 

EP-ROM 

Octal Buff er/Litie Driver/Line 
Receiver w/3-State Output 


3 3 olun Jw t 5 ^ 
150 olun II 

1 kolun II 


0.1 /vF 50 V 

O. 2 ^F II 

120 pF » 

330 pi- 11 


100 10 V 

220 ^F 6.3V 
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ALWAYS CIVL PART NO. WHEN' 
ORDERING SERVICE PARTS. 


3» l/O P.C. Board 


_ _ 

No. 

Name of parts 

Req. 

Remarks 

FOB Japan 
per pc. 


l/O P.C. Board 

1 

Complete set 


06-02 

IC 

SN74S04 

1 

S Hex Inverter 


06-03 

It 

SN74LS160 

1 

Synchronous Presettable^ 
Decade Counter w/Direct Reset 


06-04 

It 

SN74LS123 

1 

Dual Ret riggerable Monostable 
Multivibrator 


06-05 

It 

SN74LS221 

1 

Dual Monoetable Multivibrator 


06-06 

It 

SN74LS14 

1 

Ilex Schmitt Trigger Inverter 


06-07 

It 

SN74LS164 


8-Bit Serial-In Parallel-Out 
Shift Register 


06-08 

n 

SN75361A 


Dual NAND TTL to Mos Driver 


06-09 

It 

SN74109 

1 

Dual J-K Positive-Edge- 
Triggered Flip Flop w/Set 
and Reset 


06-10 

II 

SN74L S42 

1 

BCD-t o-Decimal Decoder 


06-11 

II 

SN74i6i 

6 

Synchronous Presettable 4-Bit 
Binary Counter w/Dir'cct Reset 

- 

mma 

11 

SN7416 


Ilex Inverter Buffer Driver 


isi 

11 

SN74LS174 


Ilex D-Type Flip Flop w/Reset 


06-14 

It 

SN74LS32 


Quadruple 2-Input Positive 

OR Gate 


06-15 

It 

SN74LS74 

1 

Dual D-Type Edge-Triggered 

Flip Flop w/Set and Reset 


06-16 

11 

SN74LS20 

1 

Dual 4-Input Positive NAND 
Gate 



II 

SN74156 


2-Line to 4~Line Decoder 


06-l8 

ti 

SN74LSI 51 


8-Line to l-Line Data 
Selector/Multiplexer 


06-19 

It 

SN74175 

1 

Quadruple D-Type Flip Flop 
w/Reset ' 


06-20 

It 

SN74148 

1 

8-Line to 3-Line Priority 
Encoder 


06-21 

•I 

SN74LS368 

3 

ilex Bus Driver w/3-State 

Output ( Inverted) 


06-22 

It 

SN74LSOO 

3 

Quadruple 2-Input Positive 

NAND Gate 


06-2 3 

It 

SN74LS55 

1 

2-Wide 4-Input AND-OR-INVERT 
Gate 


06-24 

II 

SN74LS138 

2 

3-to 8 -Line Decoder/ Demulti- 
plexer 


06-25 

II 

SI174T.S04 

2 

Hex Inverter 


06-26 

It 

s’N74fS240 

2 

Octal Buffer/Line Driver/ 

Line Receiver w/3-State 

Output (inverted) 


06-27 

II 

SN74LS175 

2 

Quadruple D-Type Flip Flop 
w/Reset 
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ALWAYS Givr PART NO, WHEN 
ORDERING SERVICE PART'S. 






FOB Japan 

No. 

Name of parts 

Req. 

Remarks 

per pc. 

06-28 

IC SN74LS86 

4 

Quadruple 2-Tnput Exclu.sive 
OR Gate 


06-29 

" SN75451 

1 

Dual Peripheral Positive and 
Drivers 


06-30 

" SN74198 

1 

8-Bit Shift Register 


06-31 

" N82S23N 

1 

Fuse-ROM 


06-32 

Dip switch 

1 

8p 


06-33 

Resistor 

1 

100 ohm ?iW + s% 


06-34 

ri 

3 

330 ohm " 


06-35 

rr 

5 

390 ohm " 


06-36 

rr 

2 

1 kohm " 


06-37 

rr 

4 

2 kohm " 


06-38 

»! 

4 

7 . 5 kohm " 


06-39 

ff 

1 

lO kohm " 


06-40 

ff 

1 

33 kohm " 


06-41 

tf 

1 

68 kohm ” 


06-42 

Ceramic capacitor 

1 

220 pF 50V 


06-43 

tt 

1 

330 pF '• 


06-44 

u 

1 

1000 pF " 


06-45 

" 

2 

0 . 0 1 ^ F " 


06—46 

rt 

24 

0 . 1 ’ " 


06-47 

Tantalum capacitor 

2 

lO/^F 6.3V 


06-48 

rt 

11 . 

lOy-F 2 5V 


06-49 

» 

5 

4.7/wF " 


06-50 

rt 

1 

3. 3//F " 


06-5t 

electrolytic capacitor 

1 

33/-»' 16 V 


06-52 

II II 

1 

47^r' " 


06-53 

II II 

1 

100/«F " 


06-54 

II 11 

1 

220^4- 6,3V 


06-55 

Dipped-Mlca capacitor 

1 

180 pF 50V 


06-56 

Diode 

7 

lS207 5(lljgh speed switcliing) 


06-57 

rt 

1 

1 S 1 8 8 5 



Crystal oscillator 

1 

IIC-I 8 U 20. 160 Mllz 



Resistor array 

B 

4.7 k»hm W+5?i’ 


06-60 

II. ir 


1 kohm " 


06 _ 6 i 

tt tt 


68 ohm " 


06-62 

Transistor 

1 

2SC828 
































Sound P,C, Board 


ALWAYS GIVE PART NO. WHEN 
ORDERING SERVICE PARTS. 


No. 

Name of paries 

Req. 

Remarks 

— 

FOB Japan 
per pc. 

07-00 

Sound P.C.Boanl 

1 

Complete set 



IC C 8035 A 

1 

CPU Chip 



» C 2708 

1 

EP-ROM 


0 

1 

0 

" SN 7475 


Quadruple Bistable Latch 


0 

1 

0 

» SN 74123 


Dual Retr’iggerable Monostable 
Mul tivib rator 


0 

1 

0 

01 

" 7405 

1 

Inverter Open-Collector 


07-06 

» SN 76477 

1 

Sound Generator 


0 

t 

0 

Resistor 

2 

1 kohjn ^ S% 


07-08 

.1 

2 

1 0 kotim ” 


07-09 

(V 

2 

20 kolun ” 


07-10 

» 

2 

33 l<ohin » 


07-11 

(V 

3 

36 kolim ” 


07-12 

(t 

3 

47 kohm ” 


07-13 

(V 

1 

100 koluii » 


0 

1 

(V 

3 

150 kolun ” 


07-15 

IV 

1 

620 kolun » 


07-16 

IV 

1 

820 kolun " 


0 

1 

IV 

3 

1 Moluii " 


07-18 

IV 

1 

1 , S Mohiii ” 



Electrolytic capacitor 

3 

330 >fr 16 V 



It II 

3 

1 OF 50 V 


1 07-21 

Ceramic Cftpacitor 

2 

30 pF 50V 


' 07-22 

It It 

8 

0.01 UF 50V 


07-23 

Polyester film capacitor 

2 

O.pOl fiF 50 V 


07-24 

It It II 

2 

0 .O 17 //F 50V 


07-25 

Tantalum capacitor 


1 25 V 


07-26 

•1 It 


2 . 2 F 16 V 


07-27 

It It 


22 HF 6 . 3 V 


07-28 

II It 

1 

100 UF 6 . 3 V 


07-29 

Diode 

8 

1 N 34 A 


07-30 

Crystal oscillator 

1 

6.00 Mllz 



Resistor array 

1 

1 Uol’.m l/ 8 W 8 elements 



IV IV 

1 

It It 4 II 


07-33 

Variable resistor 

3 

10 k e hin 


07-34 

Transistor 

1 

2 S (:7 1 1 BF 



t 
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5* P*wer P.C.B»ard 


ALWAYS CTVL PAKF NO, WIH- N 
OKOERJ NG SLliVlCt. PARTS. 



I ^ I 


No. 

Name ol: parts 

Req. 

Remarks 

FOB Japan 
per pc. 

08-01 

Power supply P.C. Board 

1 

Complete set 


08-05 

Power transformer unit 

1 



08-06 

IC 3D-0050 

B 

Switching Regurator TC 


08-07 

" 78M24 

B 

24V Regulator 1C 


08-08 

Resisto r 

IB 

0,0 3 ohm 2W + 5^ 


08-09 

t! 


0. 1 Bhm " 


08-10 

tt 

B 

1 00 ohm " 


08-11 

t! 

1 

330 ohm + 5/o 


08-12 

It 


100 ohm 4 W + 5% 


08-1 3 

t1 


1 kohm " 


08-14 

tf 

1 

5. 1 kohm " 


08-15 

t1 

1 

1 5 kohm " 


08-16 

t1 

1 

510 ohm IW 4_ 


08-17 

Electrolytic capacitor 


2 200 16V 


08-18 

» tt 


1000 35V 


08-19 

tt tt 

1 

470 2 5V 


08-20 

tt tt 

2 

1000 /nr i6v 


08-21 

tt tt 

1 

47 2 5V 


08-22 

tt tt 

2 

10 ^F 16V 


08-23 

tt tt 

1 

220 /yF lOV 



Transi stor 

3 

2SA 10 12 



tt 

1 

2SAR 1 7 


08-26 

Diode 

1 

CTB24 Shot Key Diodo 


08-27 

tt 

2 

ISI 834 Fast Recovery Diode 



Variable resistor 

3 

Rf.:P102 50 kolim 


08-29 

II II 

3 

" 2 k ohm 


08-30 

Choke coll 

1 

3A 200 ^li 


08-31 

II II 

2 

0. 5A 400 



Silicon rectifier diode 

I 

4n4D4l 4A Bridge 


B 

tt n 11 

2 

in4B4i lA ’• 
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F. CIRCUIT DIAGRAM 


If the trouble can not be repaired by the checks in all steps, 
check again with reference of the following circuit diagrams. 


NOTE 

CPU P.C, Boards are available in three kinds in specifications 
as follows. Confirm the number printed on your CPU P.C, Board 
and see circuit diagram for the number, 

X, 

* TSF-CPU Pl-500802 

IC 74 LS 241 is mounted at the position of "IB" and " 1 C" 
on the P,C, Board, 


* TSF-CPU Pl-500810 

IC8216 is mounted at the position of "IB" and " 1 C" on 
the PoC, Board, 


* TSF-CPU Pl-500861 

Thig P,C»Board designed for common use for IC 74 LS 241 
and IC82I6, Wl-ien either IC is mounted, the space for 
another IC is open. 

Note that, only on this P»C«Board, alphabets instructing 
position of parts start with "Z", 
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REMARKS ) 

♦Condensers are ceramic or electrolytic 
unless otherwise specified. 

♦Resistors are JiW coated carbon film 
resistors, unless otherwise specified. 

•Withstand voltage of condensers is 50V, 
unless otherwise specified. 

♦Symbols on resistors and condensers and 
their meanings; 

(W) : Coated wire wound resistor 
(N) : Coated metal film resistor 
(R) : Metal oxidized film resistor 
(Y) : Insulated wire wound resistor 
cot.o/i BRfi-iy T't*- '(C) : Carbon composition resistor 

(F) : Polyethylene Telephthalate film 
j,[5)*ob condenser 

/ (N) : Polypropylene film condenser ' 

, , • Non— polar electrolytic 'condenser 

/ ♦Part No. of a 180— ohm resistor connected 

to the 7th pin of IC401 is not decided 
yet as of June 1, 1979. 
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